






This tiny device is an ultra reliable Westinghouse TV amplifier 



"With fewer parts and connections," 

Westinghouse scientists decided, "we’d 
have a much more reliable amplifier." 

So they developed a new kind, using 
techniques called "molecularelectronics." 
The device is a functional electronic block, 
one quarter-inch square. (That’s the cap- 


sule. Actually, the electronics are on a bit 
of specially-treated silicon the size of a 
chip diamond.) 

Other Westinghouse functional elec- 
tronic blocks are just as small. They’re 
used in experimental products like a 
pocket-size TV camera and a radio receiver 


M anaanin ch 
Today, Westinghouse makes these i 
reliable little devices mostly f or * 
applications. 

One day. you’ll find them in elect, 
products everywhere. 


You can be sure if it’s Westinghouse 








The name to remember for career potential? SIKORSKY. 


It could be the first step to a wise career decision. 

For never was there a better opportunity for young engineers 
like yourself to participate in the growth of a dynamic, 
young industry ... to enter the expanding world of advanced 
VTOL systems. 

Let’s enlarge on this point. Throughout the history of 
engineering, man’s ability to progress has been accomplished 
by combining one technology with another. And at Sikorsky 
Aircraft we’re doing just that. 

The Sikorsky vehicle of today is an advanced VTOL system 
. . . blending the technologies of sophisticated electronic 
systems and the helicopter airframe to provide a uniquely 
new, most versatile means of transportation. Today, our 
VTOL systems are working in the broadest areas — ranging 
from space capsule recovery to commercial and industrial 


transport. And we are aiming far into the future with the 
further advancement of this new technology . 

And what about you? As a Sikorsky engineer, you would be 
helping to move “tomorrow” closer by working in small 
interdependent groups on demanding problems in such 
areas as aerodynamic* • human factors engineering 

• automatic controls • structures engineering • weight 
prediction • systems analysis • operations research 

• reliability/maintainability engineering • autonaviga- 
tlon systems • computer technology . . . among Others. 

Opportunities for individual stature and personal progress 
are here . . . now. 

And professional competence is further advanced by our cor- 
poration-financed Graduate Education Program. 

Please consult your College Placement Office for campus 
interview dates— or— for further information, write to 
Mr. Leo J. Shalvoy, Engineering Personnel. 


Sikorsky Aircraft 

STRATFORD, CONNECTICUT A" E<l»ol Opportunity Employ.. 
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UNITED AIRC RAFT CORPORATION 
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Ford Motor 
Company is: 


stimulation 



James E. Mercereau 
B.A., Physics, Pomona College 
M.A., Physics, Univ. of III. 
Ph.D., Calif. Institute of Tech. 


What does ,t take to ' spark” a man to his very 

mL and ‘ ■ , ‘ Mlat ‘“■’"’■ion of his 

ability and teaming? At Ford Motor Company 

we are convinced that an invigorating busm« 

and professional climate is one essential. A prime 

ZiT “t C ' imate is the stimulation that 

come, from working with the top people in a 

held . such as Dr. James Mercereau 

.n^TZlZZ"' Sden * ifi ' Laboratory 
- I!c ™ntly. he headed a team of physicists 
who vem fied aspects of the Quantum Theory by 
creating a giant, observable quantum effect to 
superconductors. This outst«nrTm„ . - 
was the major reason the U. S. Junior Chamber of Com achlevement 
Dr. Mercereau as one of “America’s Ten Outstandine Ym 8016016(1 

Your area of interest may be far different from Dr. MercIreauV h 1964 '” 

zjcoZZ “ nlacl with — 

EzEktij zrz a ci“Zd w :^ r ? and 

Ford Motor Company find themselves very much a Srt of j ° in 

team. If you are interested in a career that provides the f 1 ^ ° f 

working with the best, see our representative when he visits v ' U ° n ° f 
We think you’ll be impressed by the things he can tell you Campus ’ 

at Ford Motor Company. y U a ^° ut working 
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In last month's editorial, we introduced the 
idea of a "playboy engineer." There we attempted 
to reform the traditional "playboy" by giving him 
a good solid job (professional engineering). We 
combined the positive traits of a fun-loving play- 
boy and a hard-working engineer in order to 
achieve a balanced, satisfying life. This month 
we will examine the playboy engineer's modern, 
practical principles of right and wrong, his 
"ethical philosophy" (if you'll pardon that liberal 
arts expression). 

Why does the playboy engineer concern him- 
self with a subject so far removed from tech- 
nology? He does so for two reasons. First, the 
playboy engineer, you remember, believes that 
life can never be all engineering and no play. 

The 


PRINCIPLE Every course of action has its conse- 
OF quences. The course of action is right 

UTILITY: if the consequences tend to aid in the 

pursuit of o full, satisfying life. 


By this principle, wasting needed study time 
is wrong for the student who wants good grades. 
Wearing a topless bathing suit would be wrong 
for a girl if she were trampled in the resulting 
not. It would be wrong for an engineer to be shy 
around girls if he wanted to be a playboy engi- 
neer. Notice that by this principle, actions that 
are wrong for some people can be right for 
others. Notice also that an action having bad 
consequences will be wrong irregardless of the 
intent behind the action. The person with good 


PLAYBOY ENGINEER’S 


Secondly, he knows that without standards of be- 
havior his life can easily become "dominated by 
obsolete tradition, by impersonal social for ce s , 
or by unconscious mental drives." So the playboy 
engineer forms practical ethical principles to 
guide his life. He wants to know just "how far to 
go" tonight with his girl, how much (if any) of last 
year's lab report he should copy, or how much 
(if any) substandard materials should he use in 
building a stadium. 

Usually when it comes to morals, we are 
followers rather than leaders. We follow the ad- 
vice and example of people around us — parents, 
friends, police, and occasionally even magazine 
editors. The playboy engineer certainly doesn't 
see anything basically wrong with this, but he 
feels that it never hurts to think things through 
for himself. Even if he ends up agreeing with 
others, which he usually does, he at least agrees 
on the basis of rationality, rather than authority 
or conformity. Sometimes, however, in the full 
spirit of freedom, he disagrees. 

Because the playboy engineer is trained in 
the application of scientific principles, he would 
like very much to apply this same .engineering 
method in his approach to ethics. He wants some 
basic, general principles which can be easily 
remembered and easily applied to practical moral 
problems. In this editorial, we will suggest two 
such principles. They are not new; they can be 
found in almost any philosophy book. Nor are 
they perfect; they may not apply in every situa- 
tion. Nevertheless, the playboy engineer finds 
them satisfactory at least as a first approximation. 

The moral principles which the playboy engi- 
neer has adopted are equally applicable to both 
work and play. You may remember that the 
playboy engineer works and plays "with all his 
might." In this respect he sees no difference 
between his work and his play; they are both a 
part of living, and he lives life to the hilt. So he 
sees no needfor a different set of ethics for work 
and play. What then are the principles which the 
playboy engineer applies to his whole life? 


Philosophy 


intentions may not be held responsible for the 
action, but the action itself will be wrong in any 

This first principle is basic both to the utili- 
tarian philosophy of John Stuart Mill and the 
Hedonistic philosophy of Epicurus. The main 
criticism against it is that it is not always pos- 
sible to foresee every consequence of an action. 
This situation, however, is certainly not new to 
the playboy engineer who must very often make 
engineering design decisions based on incomplete 
knowiedge. Thus he has adopted the principle of 
utility in spite of the fact that it does not always 
give clear-cut answers, because it provides a 
practical and objective basis for his playboy ene- 
meering ethics. y ’ 8 

The principle of utility must not be inter- 
preted in such a way as to make an action right 
even though it hurts another's chances for a full 

bUitv at ^ fyl 7 1 K fe ‘ T ° guard a8ainst this possi- 
bility, the playboy engineer adds a second prin- 
ciple to the first. p 1 


rMiN'win.c 

OF 

SOCIAL 

RESPONSIBILITY: 


man is a social animal . He does 
not live independently of others: 
but rather his life is inter-related 
and interdependent on the lives 
of others. 


This principle means that the playboy enei- 
neer cannot attain a full and satisfying life 
The social cha.ac, eristic of ,h. pl^oy’.' 
was clearly demonstrated, surprisingly enonth 
by Charles Darwin in the fourth chapter of his 
Descent of Man. Even on the basis of his own 
engineering experience, the playboy engineer 
recognizes the advantage of group effort H e 
realizes that engineers working separated 
l,ch the knowledge , skill, „ 

their objectives. Furthermore, he knows that til 
present standard of living would be impossible 
without social organization - the division alt 
specialization of labor. Incur complex society 
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the playboy engineer must depend on many others 
for his own well-being. 

Application of the Principles To Work: 

When it comes to ethics of work, the playboy 
engineer is fortunate that his profession in 1947 
adopted the "Canons of Ethics for Engineers. " c 
These ethics are primarily an application of the 
principle of social responsibility. Because soci- 
ety does not have the necessary technical knowl- 
edge, it must place complete trust in the engineer. 
So any engineer who acts in such a way as to 
damage that trust is hurting the entire profession 
(and thus himself). This same principle applies 
to the playboy engineer while he is still in school. 
Since copying another's lab report usually means 
that the engineering student will be a less cap- 
able engineer after graduation, such action is 
wrong . 

It is often said that scientists and engineers 
are not really responsible for the sociological 
problems which result from their efforts. The 
playboy engineer regards such statements as 
obvious violations of the principle of social 
responsibility. For who is responsible? Society, 
some may answer. But are not scientists and 
engineers a part of society? The playboy engi- 
neer willingly accepts the responsibility for such 
things as environmental pollution, over-crowded 

THE NEW CURRICULUM - 



An invigorating discussion at the Open Forum 
on the "new" cur riculum gave students and faculty 
considerable insight into problem areas , miscon- 
ceptions, and the general opinion of the curricu- 
lum. By and large, the students seemed to like 
the program, but felt the comprehensive exams 
were not really fair. Also.it was brought to light 
that the counseling program needs a drastic over- 
haul — both on the part of the student and on the 
part of the faculty. 

Poor Counseling 

Although it was agreed that the new program is 
good, poor counseling was hit very hard. There 
are not any pre-requisites listed in the catalog, 
and few advisors know the pre-requisites for all 
courses. This leaves students enrolled in courses 
for which they are grossly unprepared; or what 
is more common and worse, the student is only 
partially prepared and consequently spends all 
semester running like the devil to catch up. Also, 
it was brought to light that numerous students 
and unfortunately a few faculty members do not 
take advising seriously. To sum up this aspect 
of the discussion, advisors and especially new 
faculty members should be better indoctrinated 
in the program and in the school, pre-requisite 


highways, and the destructiveness of modern 
warfare. The playboy engineer has also done his 
share in creating the problem of over-population. 

Application of the Principles To Play: 

Of the many possible applications of our 
ethical principles to leisure time activities, we 
will concentrate on only one — sex. Quite frankly, 
this is one case where our principles have not 
provided the playboy engineer with a simple yes 
or no answer. And yet, they have told him some- 
thing. For example, the old-fashioned negative 
and prohibitive attitude towards sex is definitely 
wrong. And certainly an obsession with sex, 
that gives it an importance all out of proportion, 
has unhappy consequences that make it just as 
wrong. But what about the practical problem of 
deciding "how far to go" with a girl on a date? 
The consequences of "going all the way" are not 
so serious today thanks to such "technological 
developments" as penicillin and oral contracep- 
tives. But does this mean that it is now perfectly 
alright to treat sex as another form of enter- 
tainment? The playboy engineer is not sure; in 
fact, he suspects that there is something more 
to human sexuality than just having fun and babies. 
At any rate, this is one time that the playboy 
engineer is going to have to do his own thinking 
instead of reading editorials ■ --J .L.E. 

A SUBJECTIVE EVALUATION 


material for every course should be published, 
and advising should be taken more seriously. 

Adaptability and Comprehensives 

Dean Grisamore referred to this as the 
" nth " curriculum rather than the new curriculum. 
The curriculum must change every year or the 
school will not keep pace with technological ad- 
vances. Under the new curriculum, new courses 
may be added at will, and new degrees or fields 
of specialization may be added relatively easily. 
For example, a degree in space engineering may 
readily be added. But this is only an administra- 
tive advantage of the new program. The real 
advantage lies in individual student flexibility. 
The essential discipline of self teaching is in- 
herently encouraged. Similarly, if Prof. A is 
teaching course B and I don't like Prof. A, said 
one person, I can simply learn the material from 
a book or two. 

The faculty wanted to emphasize that the 
comprehensive exams are a guidance to the stu- 
dent to tell the student whether or not he has the 
knowledge he will need when he graduates. Un- 
less you are a complete flop, there is no such 
thing as flunking the exams. You simply learn 
the material in areas where the exam indicates 
you are weak. 

Thus this new program gives you complete 
leeway to learn material which is of interest to 
you and at your level, but it provides check and 
evaluation to tell you whether or not you are going 
to be able to reach 1st base when you begin prac- 
ticing engineering. 
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VECTOR EQUATIONS IN FLUID MECHANICS 


bu fT red (a tow 


This paper discusses some of the applica- 
tions of vector equations to fluid mechanics. 
Some of the more important equations are de- 
veloped. They are compared to similar equations 
in electro -magnetic theory where appropriate. 


Introduction 

The use of vectors in mechanics, hydrody- 
namics and electrodynamics simplifies and con- 
denses the exposition and helps to make mathe- 
matical and physical concepts more tangible. 

In general, the velocity of a particle is rep- 
resented by a vector . Fluid mechanic s and hydro- 
dynamics deal with the problem of analyzing the 
motion of a fluid filling space. In this case, the 
velocities of different particles are in general 
independent of one another , and every point has its 
own special vector, representing its velocity. 
The moving, continuous fluid represents a vector 
field. 

One can speak of the field of a physical quan- 
tity, when the quantity is considered from the 
point of view of its dependence upon position in a 
region of space. The field may be either a scalar 
field or a vector field. In general, its values are 
assumed to be continuous, with the exception of a 
finite number of surfaces, lines and points. 

In general, it is found that in irrotational 
motion the electric field E takes the place of the 
velocity field V. For the analysis of vortex flows 
of inviscid fluids, the Biot - Savart law may be 
used. Here the magnetic intensity H becomes 
the velocity V,and the current density J becomes 
the vorticity to . 

Point Sources 

This development is specifically designed to 
show the similarities between the velocity V of a 
fluid, and the electric field E. 

The fluid is assumed to be incompressible 
and it is assumed to have a density of 1. Point 
sources and sinks are postulated. 

The mass of a fluid which per second crosses 
a surface of a sphere of radius r, with its center 
at the source, is equal to the strength e of the 
source * * 

e = // V- o IS = 4-*r*V„ 

from which 



Also, the velocity potential is defined such 
that the velocity V is considered to be the nega- 
tive gradient of the velocity potential, or 

V = -V0 






E = -~T 

Aire r* r 






4ttc r l 

where § is the electrical potential. 

For both the fluid and electrical cases, the 
vector fields are irrotational, since each can be 
derived as the gradient of a scalar field. 

Furthermore, for linear media, the principle 
of superposition holds and for the velocity field 


where 


v-ZM = -V0 

i-l 

It 

0-Z 


jit 4-ko 

For the electric field 

n 


where 


e = L 5 = - 7 f 


As an example of the above, the potential of 
a fluid doublet will be calculated and compared to 
the potential from an electric dipole. 

If 1 is the distance from source to sink (+e 
to -e) there results a system of moment m = el 
The analysis is valid for distances large com- 
pared to 1. j 

Q or € - 


-Q or -e 


At a point P, by superposition, the total po- 
tential is 



r, c: r - £ cos Q 


- r + ~ cos © 


Substituting this into the equation for poten- 
tial above, there results 


0 = 


_ m cos 9 


4*r 2 

Similarly, for the electric dipole a potential 
expression is obtained such that 

_ Ql cos Q _ k cos 0 
4-rrer 2 4 *^ 


where k = 

€ 


Equation of Continuity 


Applying the principle of conservation of 
mass, a mathematical equation is developed 
which states that the net efflux rate of mass 
through a closed surface equals the rate of de- 
crease inside the volume surrounded bv th 
surface. 

Let p be the density of a fluid; V i ts velocitv 
and P a point (x,y,z). p and V are functions of 
x,y,z and t. 
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In a fixed closed surface S, the mass is in- 
creasing at a rate 

This rate equals the rate at which fluid is 
en “ rinBS 

Equating these two equations 

j^ctV = -fn.<oVJLS = - fv-(?V)dV 

by the use of the divergence theorem. 

From this, the equation of continuity given 
below is obtained: 

It +V-(fV) = o 

For an incompressible fluid, the density 
remains constant in time and space and 

V- v = 0 

For electro-magnetic theory, a similar law 
of continuity can be developed. 

Let J be current density, p charge density. 
Then, the net current flow into a volume is ac- 
companied by an increase in charge within the 
volume. 

-fj-tS = £ f? iV 

where the left hand side gives the net inflow of 
current (coulombs per second) and the right hand 
side represents the net rate of increase in charge 
(coulombs per second). By the use of the diver- 
gence theorem, this becomes 

7 -7 - - If 

This can also be written as 

V-<rE = - -!£ 

_ ot 

For steady currents 



7 -J = V • E =0 

These equations equal those developed above 
for fluid mechanics. 


Euler's Equation 


The Eulerian or statistical method of treat- 
ing fluid motion intends to find the velocity V, 
density and pressure p of a fluid as a function 
of time t at a point P. Starting with Newton's 
Law , -v , 

JIF - ft ) where V = V (* *j, * +.) 




dr = dm [v. V + V 



Assume that the only forces present are 
surface forces and gravity. 

Surface force = - (Vp) oly 

Gravity = -gpcfvT = g {Vz) ?dV 
Dividing through by pdv^dm 
the following is obtained: 


- - )(7s) =(V-7)V + |^ 

This is Euler's equation. 



( DON'T PANIC 
THERE'S MORE ) 


LaPlace's Equation 


Another Helmholtz theorem states that the 
most general vector field can be derived from 
the negative gradient of a scalar potential 0 and 
the curl of a vector potential A. Hence, the ve- 
locity V of a fluid is written as 

V - -V0 - V 

For the general irrotational motion of an in- 
viscid fluid, (or potential flow) 

V = V0 

By Kelvin's Circulation 
vorticity of a fluid vanishes 
will remain zero thereafter. 

Using the equation of continuity 

SJ. v = -L 

V V P d± _ 

substitute the potential expression for V into it 
and obtain 


Theorem, if the 
at any instant, it 




For incompressible fluid, the right hand 
term is zero, and , 

7 0 = o 

This is LaPlace's equation. It is satisfied 
by the velocity potential of an irrotational and 
incompressible fluid. 

Similarly, for electro -magnetic theory the 
electric field 

£ = - V £ - 

For the static case 

r=-vf 

From Maxwell's equation 

€ 7* £ = p 

Substituting the potential expression for E, 
one obtains Poisson's equation: 

For a charge-free region, the right hand 
term is zero and LaPlace's equation results: 


7*f = O 

Therefore, in a source-free region, the elec- 
tric field, expressed as the negative of the grad- 
ient of an electric scalar potential, obeys La- 
Place's equation. 

— Continued on page 15 
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While most of the engineering students at 
George Washington University have seen Dean 
Smith many times and know who he is, very few 
of us are aware of his impressive background. 

He first came to George Washington Uni- 
versity in 1958 as a Professorial lecturer in 
Engineering Administration. He served in that 
position for two years when he left to teach math 
at the University of Maryland. In 1961 he re- 
turned to George Washington as Director of the 
Engineering Administration Curriculum, and one 
year later became Assistant Dean (Academic) of 
the School of Engineering. 

Besides teaching at George Washington and 
Maryland Universities, he was an instructor in 
Surveying, School of Technology, College of the 
City of New York; a Lecturer (Planning), Renns- 
selaer Polytechnic Institute; and a Lecturer at 
the Naval War College. 

Dean Smith's college education consists of a 
Bachelor of Science in Physics and Civil Engi- 
neering in 1930, and a Bachelor of Civil Engi- 
neering in 1932. These two degrees were offered 
in a five year course at the College of the City of 
New York. He then attended New York University 
where he received his M.S. in 1936, and his Ph.D. 
in 1940; both in Civil Engineering and in Physics. 

While working for his advanced degrees, he 
was employed by the City of New York as an 
Engineer. In the period 1941 to 1950 he served 
in the Navy in such capacities as Executive offi- 
cer and Commanding officer of Naval Construction 
Battalion and later of Naval Construction Regi- 
ment, and as Public Works Officer. Dean Smith 
became Deputy Director of the Atlantic Division 
of the Bureau of Yards and Docks where he served 
for five years. From 1956 to 1958 he was the 
principle Engineering advisor for the Commander 
of Naval forces in the Far East. 

In his job as Assistant Dean (Academic), 
Dean Smith affects our education as much or 
more than anybody in the University. His spe- 
cific duties are: 

a) Taking necessary administrative actions 
in any matters directly relating to in- 
struction; 



Assistant Dean Herbert E. Smith 


b) Maintaining academic liaison with other 

instructional elements in the University; 

c) Maintaining liaison with student affairs'; 

d) Recommending to the Dean and Dean's 

Council for approval and action: 

1) Curricula, courses, and course of- 
ferings; 

2) Teaching assignments of instructors; 

3) Instruction needs (faculty, facilities, 
equipment); 

4) Student disciplinary actions for aca- 
demic reasons; 

5) Academic standards and regulations. 

With regards to teaching, Dean Smith feels 
that there should be a great deal of student 
participation in class. He also feels that stu 
dents should express a deeper interest in the 
humanities. 

His professional societies include the 
American Society of Civil Engineer s , Society of 
American Military Engineers, U.S. Naval Insti- 
tute, and the American Management Association 

He has done extensive public speaking on a 
variety of topics, and has written numerous art' - 
des in his field. He is proficient in French a ^ 
has traveled in the Far East, Africa, Eurone’ 
South America. °Pe, and 

It is good to know that a person with Dea 
Smith's character and background has such 
effect in determining the course of our education 0 
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FOR YOUR REFERENCE 


LAPLACE TRANSFORMS 


One of the more elegant approaches to the solution of 
differentional equations is that utilizing a transforma- 
tion — the changing of the functions involved into 
functions of a new variable. One of the most useful of 
these transformations is the Laplace transform, which 
is used extensively in circuit analysis. Such an approach, 
of course, need not be confined to electrical engineer- 
ing; it is equally valid for the solution of differential 
equations regardless of their physical significance. 

The Laplace transform involves the transformation of 
a function, f(t), of one variable t into a function, 
F(s), of the variable s according to the definition: 


F(s) 




f(t)r s, dt; t > o 


This transform has very useful properties. Consider the 
transform of the first derivative of y(t) : 


*00 


y'fth-'dt. 


or: 

Y(s) 


y ', s) = /; 

Integrating by parts yields: 

J 00 

£-"'y(t)dt 

o 

= -y(o) + sY(s), 

the limit term being zero for all practical problems. 
Likewise, it can be shown that: 

Y"(s) = J°° y"(t) E -"dt = 

— y'(o) — sy(o) + s 2 Y(s), 

and a similar pattern is followed for higher derivatives. 

This transformation results in a simplification of dif- 
ferential equations. Consider the following second-order 
equation with constant coefficients: 

ay"(t) + by" (t) + cy(t) = f(t) 

Performing the Laplace transformation on each func- 
tion yields: 

a[— y'(o) — sy(o) + s 2 Y(s>] 

+ b[-y(o) + sY (s)] + cY (c) = F(s) 


as 2 -f bs + c 

[F(s) + ay’(o) + (as + b)y(o)] 

The desired solution, y(t), can now be obtained by 
inverse transformation. 

The advantages should now be apparent. First, the 
problem in differential calculus has been reduced to 
one in simple algebra. Second, the thorny problem of 
applying initial conditions to a general solution, as 
the classical method, has been eliminated; initial con- 
ditions are included directly in the Laplace transform 
This technique is applicable for any constant-coefficient 

equation. 

The technique has been greatly simplified by the tabu- 
lation of the Laplace transforms of simple functions 
in many common reference sources. This eliminates 
any direct integration in making the transformation 
from the t-domain to the s-domain and the ‘averse 
transformation back to the t-domain. The latter is 
particularly messy problem. 

The most serious difficulty encountered in using Laplace 
transforms is algebraic — the reduction of the resultant 
quotient of polynomials in s which constitutes (s) 
into a form which is recognizable for the use of tables. 
This can be best accomplished by the use of partia 
fractions, breaking down the quotient of polynomials 
into a sum of simpler terms. Such a procedure will 
almost always yield terms which can be individually 
transformed back to the t-domain by direct reference 

to tables. 

Consider the application of this procedure to the solu- 
tion of a particular integral: 

y"(t) + 4y"(t) + 8y(t) = 1 
with y'(o) = 1 and y(o) = 0. Making the trans- 
formation into the s-domain. 

4 [— y(o) 4- sY(s)] + 8Y(s) 

— y*(o) — sy(o) + s 2 Y(s) = 


Till-* 


where 1 /s is the Laplace transform of 1 . 


Inserting the numerical values for y'(o) and yfo) 
yields: 7 ' ' 


-1 4- s 2 Y (s) 4- 4sY(s) 4 - 8 Y(s) = - 


solving for Y(s) : 


Y(s) = 


1 + s 


S(s= 4- 4s 4- 8 ). 


Splitting this quotient into partial fractions: 


Y(s) = 4 + B 


+ 


Cs 


S s 2 4- 4s 4- 8 S 2 4- 4s 4 - 8 


= + 4s +8) -t- Bs fV _ 14 S 

s(s 2 4- 4s 4- 8 ) s(s 2 + 4s 4 - 8 ) 


Equating coefficients of powers of s: 

8 A = 1, 4A 4- B = 1, A 4- C = 0 

which implies: 

A = i/a. B = i/ 2 ,C = -i / 8 

and: 


Y(S) = 1/ 8 S 4- i/ 2 -rr-7 


s 2 + 4s 4- 8 l/fi s 2 4- 4s 4- 8 


= Vs 


[r 


+ 3 


(s 4- 2)= 4- 4 


2 4- s 


(s 4- 2) 2 +4. 


t T domam P h CSS 'T Can ^ transform ^d back into the 
domain by reference to a table which indicates tha: 


— transforms to 1 


(s 4- 2) 2 4 - 4 transforms to c' 2t Sin2t 


s 4- 2 


(s + 2) - + { transforms to f 2, Cos2t 
I herefore the desired solution y(t) is: 

y(t) = '/«U + r -‘'(3Sin2t - Cos2t) ] . 

TOOeS/n, 4 y ’ ,he P" ccdln 8 Wef discuss, on does 
tZ ZmI™ en " re f ,c ' urc of transforms 

make 7, mechamc ->l subtleties which 

». Pot!blv P h/ 7 ? f ,'7 ,hcor > r much ampler could 

tiS non l'" u Cd h " e Tl ’ e ffdcrlying m.lhe 

ODH u/ n P 4, ' n °' b «” discussed. These 

7' tho '«tehly treated in many standard tens 
Bu e,en the supple procedures outlined here reprSS 

;d'iLT hod for -> *3, 


Fit) 

/is) 

F(t) 

/ " ‘-Fit) dt 

AFit) + BGit) 

F’it) 

/’<»)(/) 

A /is) + Bgist) 
sfis) - F(+0) 

«"/(*) - s"-‘/’(4-0) 


- *’-’F'(+0) - . . . 

ft 

- F<’-‘>i+0) 

Jo F{r) dr 

\fis) 

Jo fo F(x) dx dr 


Jo - t )F »(r) dr = F, * Ft 

/.(«)/*(«) 

(Fit) 

t'Fit) 

- t Fi t) 

-/’is) 
i — 1)"/ ( ")(«) 

j t " /ix)dx 

e“Fit) 

Fit — b), where Fit) = 0 

/is - a) 

when l < 0 

<« >0) 

«-*•/(*) 

/ics) 

;' 7f G)(‘>°) 

/ics - b) 

F(t), when Fit + a) - Fit) 

Jj e-Fit) dt 


1 - e -M 

Fit), when Fit + a) = ~F(t) 

fj f-Fit) dt 

F tit), the half-wave rectifica- 
tion of Fit) 

1 4- 
/is) 

1 - «-•* 


^j( 0, the full-wave rectifica- 
tion of F(t) 


l 


2^1 e .., 

? (On) 


/(•> coth ^ 

£(£),, 

?(s)’ = (» — Oi)(* — 



(* — a)(s — 6) 


r-j <«** - **•) 


L «-<*/•> (m > 0) 

s“ 

L e*'‘ (m > 0) 
s * 


1 e - k ^'(k g 0) 

8 

J-_ e~ ky/i (k S 0) 

v/ s 

g -u' kV ‘ (* S 0) 


-*V. 


s(a + V») 


(* g 0) 


.-*Vi 


v* (a + V*) 

— *v / *(»+°) 


— (k £ 0) 


vV(* + a) 

-tV*’+«’ 


VS+a* 

-*V«’-o’ 


V s * - a ’ 

-*(V*’ +«*-•) 



(* £ 0) 




when 0 < t < k 


r'(l) - log < (r'(l) 0.5772] 



2 VS» 

PrfC (^) 

^ eXP ("S) 

V; exp (“S) 


— e a *e“ 11 crfc 


- fcerfc ClVi) 

( a ^ + TJi) 

+ erfc (dbi) 


e“‘e*’‘ erfc \/l + 


1° 

l e-»«‘/,(Jo V<’ - *’) 

r 

i 

i° 


2 Vi/ 

when 0 < t < k 


when t > k 
when 0 < < < k 

Jt(a V A* — It 1 ) when * > k 

when 0 < t < k 


I„(a y/t* ~ fc’) when i > A: 


Jo(a V <’ + 2Ac<) 


0 


when 0 < I < A: 


a& 


V<’ - A:* 
0 


J,(a V <* - A:*) 

when t > k 
when 0 < < < fc 


**’•' erfc (its) (A: > 0) 

I rf 1 ** erfc (Acs) (k > 0) 
s 

e*‘ crfc VF* (A: > 0) 

— F erfc ( VF) 

V« 

-L, e*> erfc (VF) (Ac > 0) 

V* 

(^i) 

Kt>(k») 

Ko(k V*) 

- e*'Ki(Acs) 

6 

-i= K,(A; V«) 

Q) 

re~ u /c(ks) 


ak 


V<* - 1* 


/ i(a V»* - *’) 

when / > A; 


1 (e“ - e**) 

- 2a (i) 

2 log a — 2 Ci ( at ) 

- [ai log a + sin at — at Ci (ai)l 

(1 — cos at) 

j (1 — cosh at) 

1 

si m 


Ui 


V£ 


ixVT(f + F 

1 0 when 0 < t < k 
(ict)~k when t > k 
1 


V w(A + A:) 

1 sin (2k Vt) 

xt 

1 .-2 Wt 

vs 

0 when 0 < t < Ac 

(t« — when f > fc 


{ 

Ni exp ("£) 


i + 2fc) 


r exp 


(-© 


«"W i(Acs) 

— e“’ Ei ( — as) 


, K 0 (2 V2F) 

I vs 

[<(2fc — <)I"A when 0 < t < 2k 
0 when t > 2k 

( fc ~ 1 when 0 < t < 2k 

I { rk y/t(2k - t) 

^ 0 when ( > 21c 


i + a 


(a > 0) 


/(•) 


(s — a)(s - b) 

1 


(s* 4- a*)* 
s 

(s* 4- a*)* 
s* 

(s* 4- a*)* 
g* — a* 

(*» + a*)* 
s 

(s* + a*)(s* + fc*j (a * * 6 ’) 
1 

(s - a)» + 6* 

g — a 

(g - a)* + 6* 

3a* 
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4a* 

s 4 4- 4a 4 
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g 4- a* 


Vs (g 4- a*) 
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1 
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(s 4- a) -^/s 4- b 

6 * - a * 


1 


1 


sin a/ 


(" ~ f>)(b - c)(c - a) I Vs (g - a*)(-v/i 4- 6) 


- sinh at 
a 

cosh at 
1 

(1 — cos at) 

1 / 

I (at — sin at) 

I 2^» (** n a l ~ at cos at) 
Ta sin al 

1 2 a ( s ' n ^ cos a 0 

I I cos a/ 

I cos at — cos bt 

h* — a* 

* e"‘ sin bt 


-.< _ *./,» ( cos at V3 


Vs 4- 2q 


^(/) 

vtr =% e ~“ er f (Vb^v ; 
M) - 1] 

4- e*' 1 erf c(by/fc 
n! 

| oVTTVw Ht '( y /t'> 

n! 


Vg 


- 1 


Vs 4- a v g 4- 6 

_ r(t) 

(s 4- a)*(g 4- 6)» (* > 0) 


i 

(1 4- a)»(g + ftji 

Vr+lS - y/j 

[ Vs + 2a + -v/; 

(a - 6)* 

(V * + a 4- Vs 4- 6)** 
(Vs 4- a 4- Vg)-«> 


- 4 . 


1 


- V3sin 5*^) 
I sin a< cosh at — cos a/ sinh at 

1 2a* s ‘ n at s ' n ^ al 
I 2a* ( s ‘ n ^ al ~ sin at) 

2a* ^ osh at ~ cos at) 

(1 + a*<*) sin at - at cos at 

I t <? d n , 

\ L ' (t) = n\dr« (t ' e ~') 


Vs* 4- a* 

| (Vs* 4- a* — *)» 

's’ 4- a 


(* > - 1 ) 


| 2 Virf’ 

| - ae-*< erfc (a V<) 

I + ae “’' erf (a Vi) 


2 a 




I Vri Vr /0 
| i e 4 *< erf (a V?) 

r a Vi 

I a Vir 

•*‘(6 — a erf (a \/01 

— he** 1 erfc (6 -\/<) 

e° h erfc (a %//) 


= «“•' / 0 ° V V>dX 


1 

(s*"+~a*j* ^ > °) 
(Vs' r 4 r i* - ,)* (* > 0) 

(* — Vs* — a*l» 

(» > -1) 


«’ - a*)* ^ > 


(m > 0) 


— — I „ 1 4- coth k kx 

s(l - e-* 4 ) 2g 


«(«*■ - a) 


tanh its 


*(1 4- e-* 4 ) 

tanh Jcs 


VT^r+TT; Ht 'Vyft) 

| <al> 4- f»(ai)] 
*<-*>'/„ (^/) 

X /.-I (- 

+ '• (s 

I, 1 «-"/.(«/) 

J «-§(.«»/, (2-Zj^ 

i e “* o,/ ' (l*) 

I </ o(af) 

| a’J,(at) 

v* / < V'* 

I r(it) A_j(a/) 

I 

~ A(af) 
a ’I. (at) 

vi ( t y-» , 

I’(it) \2a/ 7 *-l(o0 

S*«) = / 0 wher » 0 < / < * 
l 1 when t > Jfc 
| 0 when 0 < / < * 
l f - fc when < > ifc 

/ ° | when 0 < < < Jfc 

| « - t)*-* 

l TOO — when < > * 

/ 1 wl >en 0 < t < jfc 
l 0 when t > Jfc 
1 4- [</*] = n 
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Tom Huck sought scientific excitement 



He’s finding it at Western Electric 


Ohio University conferred a B.S.E.E. degree on C. T. 
Huck in 1956. Tom knew of Western Electric’s history 
of manufacturing development. He realized, too, that 
our personnel development program was expanding 
to meet tomorrow's demands. 

After graduation, Tom immediately began to work 
on the development of electronic switching systems. 
Then, in 1958, Tom went to Bell Telephone Labo- 
ratories on a temporary assignment to help in the 
advancement of our national military capabilities. At 
their Whippany, New Jersey, labs, Tom worked with 
the Western Electric development team on computer 
circuitry for the Nike Zeus guidance system. Tom then 
moved on to a new assignment at Western Electric’s 
Columbus, Ohio, Works. There, Tom is working on the 
development of testing circuitry for the memory phase 


of electronic switching systems. 

This constant challenge of the totally new, com- 
bined with advanced training and education oppor- 
tunities, make a Western Electric career enjoyable, 
stimulating and fruitful. Thousands of young men will 
realize this in the next few years. How about you? 

If responsibility and the challenge of the future 
appeal to you, and you have the qualifications we are 
looking for, talk with us. Opportunities for fast-moving 
careers exist now for electrical, mechanical and in- 
dustrial engineers, and also for physical science, 
liberal arts and business majors. For more detailed 
information, get your copy of the Western Electric 
Career Opportunities booklet from your Placement 
Officer. And be sure to arrange for an interview when 
the Bell System recruiting team visits your campus. 


/g\ 

Western Electric MANUFACTURING AND SUPPLY UNIT OF THE BELL SYSTEM 

AN EQUAL OPPORTUNITY EMPLOYER 


Principal manufacturing locations in 13 cities □ Operating centers in many of these same cities plus 36 others throughout 
Engineering Research Center, Princeton, N. J. □ Teletype Corp., Skokie, III., Little Rock, Ark. □ General Headquarters, New 


the U.S. 
York City 






MECH MISS 


Our lovely Engineers' Queen, Miss Candace Lee Scherer, is 
Theta Tau’s Sweetheart. These pages attest as to why the frater- 
nity and other engineers think she is the prettiest girl in school. 
This petite (she says she is 5’ 2" "in her shoes") 20 year old 
has lived in the South Pacific and in many countries in V/estern 
Europe while her father was a naval officer. This young lady’s 
well chosen mickname. Candy, indicates why her personality and 
charm has won the hearts of several young men. 

If you are wondering about three vital statistics, the sum is 
thirty inches more than her height. If you think about it a little 
and also know that the upper exceeds the lower by one and the 
smallest is the number whose reciprocal times a thousand is 45.4545. 

Candy is the second Delta Gamma in as many years to be the 
Engineers Queen. If there are more like her in her sorority, let 
us make it three years in a row. 


Pictures by William Burry 


the mecheleciv 




FLOW FORMATION IN A SUDDENLY 
ACCELERATED RECTANGULAR CONTAINER 


^bouytas JC. ^ c 


ABSTRACT 

The Navier-Stokes equation for laminar flow 
in the x direction was solved for a suddenly ac- 
celerated rectangular container. The container 
was open at each end and it was accelerated to a 
constant velocity, U L , instantaneously at initial 
time. 

The flow formation was then given by the 
solution of the Navier-Stokes equation with time 
as a parameter. The flow was given as a dimen- 

\J u 

sionless velocity profile ( rr ) as a function of j- 

2 '-'o i 

and Y ’ t * ie lateral dimensionless distances. 
Curves of the velocity profile for several times 
were then plotted and from them constant velocity 
lines were drawn as a second set of graphical 
results. 

INTRODUCTION 

The purpose of this paper was to indicate the 
solution of the Navier-Stokes equation for flow 
formation in parallel flow. The configuration in- 
volved was that of sudden acceleration of a rec- 
tangular, open-end container in the direction of 
the axis of symmetry (Figure 1). At initial time 
the velocity was instantly increased from zero to 
U 0 and held there. Interaction of inertia and 
viscous forces caused the fluid velocity to grad- 
ually increase to the same velocity as the con- 
tainer. It was desired to determine the velocity 
profiles at various specified times so that the 
flow formation could be analyzed. 

The fluid was assumed incompressible with 
constant viscosity. The flow was laminar which 
allowed the analysis of parallel flow to be applied 
to this case. Flow of the type described would 
allow no pressure gradient in any direction so the 
gradient in the x direction was assumed zero. 

Under the assumptions above the Navier- 
Stokes equations reduce to the single equation: 

+ j?U _ _L du. 

Sy 2 i> st 

where u is the flow in the x direction and t) is the 
kinematic viscosity. This equation is similar to 
an equation expressing unsteady , two-dimensional 
heat flow. The equation is known as Fourier's 
equation and its solution is indicated in several 
books on Heat Transfer. Since no solution of 
Fourier's equation for fluid flow could be found, 
the solution for heat transfer was adapted to 
fluid flow. 

The solution obtained was a product of four 
infinite series. Suitable boundary and initial con- 
ditions were utilized to evaluate the constants of 


integration. The velocity profile was then deter- 
mined and expressed in the form of a dimension- 
less number. 



ANALYSIS 


1 8)2 


>) 


X ” mv* Iiavici 

is given in the form 

^ -i£ + u( 

r dt cbt ^ \ djj 2 , 

where p is the constant density and u is th 
constant viscosity. Since no pressure gradien 
exists in this problem the gradient clp/ft wa 
assumed zero and we are left with the equation 

fit “/‘(A + A) or a -L3u 

^ dt w d*v V at 

where v is the kinematic viscosity. 

The equation above is analogous to Fourier' 
Equation for heat flow and we can solve it by us 
ing methods applicable to the solution of Fourier': 
Equation. To allow greater ease of evaluatin, 
the constants in the solution we will define U 
u-U° and substitute it into the equation above 
We get the following equation 

_ j_$u 

a 2 z v at 

with the boundary conditions at t = 0 . 

U = 0 Tor a = O a 
U - O for ^ - ob. 

We will now proceed to solve the equation bi 
separation of variables. 5 

Assume U = Y(y,t) Z(z,t) and substitute intc 
the equation to get 

r 7 d* V y o>*Z _ -L y . _L 7 5V 

Dividing through by YZ we have the result- 

Y z a* 1 *>z at j Y 

We now equate terms in Y and Z to 

ily = j. 3Y 

V Qt 

Separating Y(y,t) into functions of y and t, we get 

y = + & cos * 

where (- **) is the constant of separation and A 
and B are arbitrary constants. Also by separating 
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Z(z,t) into functions of z and t, we obtain 

Z * (c. Sin p £ + D cos (3 z) e 1,(3 

where (- ^ ) is the constant of separation. Thus the general solution is t 

U = (|Qsiny^ + £> cos C sin @z D cos (3 z) £ j 

We find it more convenient to express the distribution with respect to the center rather than to a 


corner. 





\k 


-l 



t 


0 



‘i 


FT - 



a = 2i b --2k 


sin 0*0^ = cos C2n+l)M 
a 2j? 


The final solution, in terms of dimensionless velocity profiles, is: 


u 

U 0 




t»(2»-h)* 7r* f 
4-i* 


C-0 


n (2n+l) 7TH 
t0S ak 


n = o 


2n + 


e 4-Jk* 


For ease of obtaining numerical results we 
will let 1 = k and concern our selves with a square 
container. We will plot the dimensionless veloc- 
ity profiles as functions of y/l which will be the 
same as z/l. We will assume a value for -j) - 10 s 
which is that of water at 75° F. and let y = 0 to 
find the value along the z/l coordinate line. The 
profiles will also be determined along the diago- 
nal where y/l = z/l and these will give sufficient 
information to obtain the desired results. 
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First, what is the obvious? It’s obvious that 
you re in demand. You don’t have to worry 
about getting your material wants satisfied 
And you don’t have to worry about getting op- 
portunities for professional growth. 8 P 

But, if you look beyond the obvious vou’ll 

m^ Ze th n0W tha } yo V Ve going t0 want something 
more than material rewards from your career 
You’re going to want pride-pride in your p^ 
sonal, individual contribution P 

Melpar is a proud Company. We're proud of 
our approach to the solution of problems- we’re 
proud of our growth pattern; and wive’ proud 
Of the communities that surround our labora- 
tories and plants in Northern Virginia. 

But most of all, we’re proud of our contribu- 
butfons in the areas of basic and applied re- 
search, design development and production in 
the areas of Advanced Electronics Aerosnarp 
Systems, and the Physical and Life ScTences 
Our projects have ranged from tiny micro- 
circuits to computers the size of a basketball 
court. From synthesis of an insect's nervous 
system to a study of cometary tails. From pro- 

S, 0 a n .e 0 ^iS| mi,,ing ante "" a the°Emp/re 

Look beyond the obvious 


\ 


\ 





t 




ivieipar s broad activities have created re- 
quirements for engineers and scientists with 
degrees in Electrical Engineering, Mechanical 

^ n S | [ , ® er ' n .g’ Physics, Chemistry, Mathematics 
and the Biological Sciences. ’ 

If you want an opportunity to be proud nf 

t'pm . c ° nt . rib ^ tl0n and your Company, we’re in- 
terested in hearing from you. Tell us ahnut 
yourself. Either ask your Placement Di recto 
f? r more information, or write to our Profes 
?J Employment Supervisor. Tell him if vou 
would like to hear from one of your college's 
graduates who is now progressing at Mel pi r 
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3451 Arlington Boulevard, Falls Church, Virginii 
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Hallelujah! The Student Council has finally 
removed the self-imposed albatross which has 
burdened it since last fall. The Council voted to 
accomplish the necessary reforms in the Consti- 
tution through amendments rather than struggle 
further with the impossible task of composing a 
new Constitution which two-thirds of the Council 
would agree on. The most pressing area demand- 
ing reform is the representation to non-resident 
students and dorm-dwellers without flooding the 
Council with sixteen more members as was pro- 
posed previously. All members of the Council 
recognize the need for commuter representation 
and a compromise will be worked out in commit- 
tee and submitted to the Council. 

The most important legislation passed thus 
far was an amendment which struck out the clause 
forbidding groups with national affiliation from 
being recognized on campus. (Greeks, Young 
Republicans, and Young Democrats were excep- 
tions.) While this may mean that students can be 
approached by organizations which are not in the 
mainstream of University thought, it is my opin- 
ion that the presence of a few "extremist" groups 
on campus differentiates between a college which 

VECTOR EQUATIONS— Continued from page 7 
Bernoulli's Equation 

This equation stipulates that the sum of pres- 
sure energy (flow work) per unit mass, potential 
energy of position per unit mass and kinetic en- 
ergy per unit mass is conserved along two points. 
When there is frictionless, incompressible, 
steady and ir rotational flow, it may be applied 
between any two points. 

This equation is developed from Euler's 
equation. When there is steady flow, the latter 
is written as 

-Ze. 9 7z = 

By transforming the right hand side of the 
equation by vector identities, one obtains 

~ 9^2 = V(^ 2 )- VkVxV 

For ir rotational flow 

^ + 3 V2 + v(£) = o 

Taking the dot product of each term with the 
displacement vector dr, the following results 

since 

7z. T )■<*?= 4t) 

Limiting this equation to an incompressible 
flow, taking g as a constant and integrating one 


is just a box of "ticky-tacky" turning out naive 
stereotypes of a college graduate and a college 
which gives its students at least some insight 
into what is going on in the world. We hope the 
Student Life Committee will approve this amend- 
ment. 

Congratulations to the new Engineer's 
Council members: 

Introductory: Stacy Deming 

Burton Goldstein 

Intermediate: Chip Young 

Orv Standifer 

Advanced: John Starke 

Huda Faruki 

The Engineer's Council will elect its officers 
for the coming year, at its next meeting. Anyone 
desiring to work in any capacity for the Council 
or for Mecheleciv should make themselves known 
to myself, a member of the Council, or a mem- 
ber of the Mecheleciv staff. The positions will 
be filled within the next month so now is the time 
to apply . 


obtains Bernoulli's equation, which is expressed 
as n 

_L + qz + — = constant 
f 3 J 2 
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The young couple drove away 
on their honeymoon blissfully 
unaware of the sign their friends 
had put on the rear bumper: 
AMATEUR NIGHT. 

* * * 

M.E.: "I'm grasping for 
words . " 

Coed: "I think you are look- 
ing in the wrong place." 

* * $ 

One of the prettier girls I 
know always says, "To err is 
human but it feels divine." 

* * * 

"Why can't you measure the 
position and momentum of a par- 
ticle exactly?" asked Heisen- 
berg uncertainly. 

# ❖ sj« 

GIRL: "Isn't that a lovely 

moon tonight?" 

BOY: "I'm not interested in 
astronomy now, and besides I'm 
in no position to say." 

« * * 

SHE: It's funny, you go out 
just as much as I do, yet your 
laundry bill is always double 
mine. 

HER: Yes, but I go with an 
engineer. 

* * * 

Engineer's Motto: Keep 
frowning -- and get credit for 
thinking . 


A bra manufacturer who sells 
his product under the slogan 
"Every Girl Wants EMBARGO" 
was asked why he picked "EM- 
BARGO" for a trade name. "At 
first glance you might think it's 
foolish," he said, "but spelled 
backwards, it has tremendous 
sales appeal." 

* * * 

It is usually easy to hold a 
pretty girl tight. It' s getting her 
tight that is sometimes a problem. 

* # # 

Overheard in Tompkins Hall: 

"Is she frigid? She thinks sex 
is just a German number." 

* * ❖ 

A college professor calling 
the roll: 

"Robinson ? " 

"Here." 

"George Smith?" 

"Here." 

"Mary Smith?" 

"Here." 

"Wanamaker ? " 

Chorus: "Yes!" 

* * * 


If a gal wants to wear slacks, 
she'd better make sure that the 
end justifies the jeans. 


An inspector asked a new 
M.E. the purpose of a bolt with 
a left-handed thread and got this 
bewildering reply: 

"A bolt with a left-handed 
thread is a bolt which the tighter 
it's screwed the looser it gets." 

* * $c 

A guy called his girl one night 
and asked "Got anything on for 
tonight ? " 

"Yes," replied the chick, "and 
it's staying on." 

* * * 

Doctors may bury their mis- 
takes but most men end up sup- 
porting theirs. 

* * * 

The president of a large cor- 
poration has come up with a 
perfect way to end staff con- 
ferences. He merely says, "All 
those opposed to my plan say I 
resign!" ’ 


The visitor at a nudist camp 
was intrigued by a nudist who 
had a beard that flowed all the 
way to his knees. "How come 

Hw a » d u asked the tourist. 
,, W ® 11, said the bearded one, 

somebody has to go out for 
coffee." 


* * * 


* * * 


Strip poker is a game that 
begins according to Hoyle and 
ends according to Kinsey. 
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the mecheleciv 


This is 
one of our 
mechanical 
engineers 
making a 
mistake 



They are to wed in June, and the 
guy had better shut up before she 
gets miffed. A gal has every right 
to resent the implication that the 
betrothed outpoints her in under- 
standing of sewing and fabrics and 
what’s good or bad about them. 
Even if it’s true. Which it is. We 
have made him a pro at it. 

It is our crafty intent to stop 
at nothing in our efforts to make 
garments or fabric furnishings 
that carry our identification tag 
(as for KODEL Fiber) so pleas- 
ing to the ultimate buyer in 
every way that she will attribute 
the satisfaction all to the fiber 
and look for that tag evermore. 


This means we put mechanical 
engineers, chemical engineers, 
chemists and — yes — physicists to 
work freshening up the tech- 
nology of dyeing, knitting, weav- 
ing, sewing, and the other elderly 
arts practiced not by us but by 
our customers’ customers. 

As in all the other industries 
in which we participate and for 
which we seek scientific and 
engineering recruits — photog- 
raphy, information retrieval, aero- 
space, plastics, graphic arts, x-ray, 
chemicals— there is much to chal- 
lenge the intellectually ambitious 
in satisfying the common yearn- 
ings of mankind for adornment 


of the person and the home. Past 
technical accomplishments in 
fibers and fabrics, weak by com- 
parison with what can be antici- 
pated when fresh, better informed 
minds pitch in, have sufficed 
nonetheless to create the present 
affluence where there is plenty 
of money on hand to do what 
smart people will tell us to do. 
All we need are more smart people. 

Drop us a line. From polymer 
theory to workable yarn and from 
workable yarn to clothes on the 
back, rugs on the floor, and cur- 
tains on the windows extends a 
long row of assorted disciplines 
and aptitudes. 


EASTMAN KODAK COMPANY, 

Business and Technical Personnel Department, Rochester, NA. 14650 
An equal-opportunity employer offering a choice of three communities: 

Rochester, N.Y., Kingsport, Tenn., and Longview, Tex. 
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An interview with General Electric’s 


&#’! A 



S. W. CORBIN 


■ Wells Corbin heads what is probably 
the world's largest industrial sales organi- 
zation, employing more than 8000 persons 
and selling hundreds of thousands of di- 
verse products. He joined General Electric 
in 1930 as a student engineer after gradu- 
ation from Union College with a BSEE. After 
moving through several assignments in in- 
dustrial engineering and sales management, 
he assumed his present position in 1960. 
He was elected a General Electric vice 
president in 1963. 


Q. Mr. Corbin, why should I work for 
a big company? Are there some 
special advantages? 


A. Just for a minute, consider what 
the scope of product mix often found 
in a big company means to you. A 
broad range of products and services 
gives you a variety of starting places 
now. It widens tremendously your op- 
portunity for growth. Engineers and 
scientists at General Electric re- 
search, design, manufacture and sell 
thousands of products from micro- 
miniature electronic components and 
computer-control ied steel-mill sys- 
tems for industry; to the world’s 
largest turbine-generators for utili- 
ties; to radios, TV sets and appli- 


S. W. Corbin, Vice President and General Manager, Industrial Sales Division. 


ances for consumers; to satellites 
and other complex systems for aero 
space and defense. 


Q. How about attaining positions of 
responsibility? 


A. How much responsibility do you 
want? If you’d like to contribute to 
the design of tomorrow’s atomic re- 
actors — or work on the installation 
of complex industrial systems— or 
take part in supervising the manu- 
facture of exotic machine-tool con- 
trols — or design new hardware or 
software for G-E computers — or direct 
a million dollars in annual sales 
through distributors — you can do it, 
in a big company like General Elec- 
tric, if you show you have the ability. 
There’s no limit to responsibility 
except your own talent and desire. 


agement or plant engineering. Other 
specialized programs exist, like the 
Product Engineering Program for you 
prospective creative design engineers, 
and the highly selective Research 
Training Program. 


Q. Doesn't that mean there will be 
more competition for the top jobs? 


A. You II always find competition 
for a good job, no matter where 
You go! But in a company | ike G E 
where there are 150 product opera- 
tions, with broad research and sa| es 
organizations to back them up, you ’M 
have less chance for your ambition to 
be stalemated. Why? Simply because 
there are more top jobs to compete 


Q. Can big companies offer advan- 
tages in training and career develop- 
ment programs? 


A. Yes. We employ large numbers of 
people each year so we can often set 
up specialized training programs 
that are hard to duplicate elsewhere. 
Our Technical Marketing Program, 
for example, has specialized assign- 
ments both for initial training and 
career development that vary de- 
pending on whether you want a 
future in sales, application engineer- 
ing or installation and service engi- 
neering. In the Manufacturing Pro- 
gram, assignments are given in manu- 
facturing engineering, factory super- 
vision, quality control, materials man- 


Q. How can a big company help me 
fight technological obsolescence? 


A. Wherever you are in General Elec 
trie, you’ll be helping create a rapid 
pace of product development to 
serve highly competitive markets As 
a member of the G-E team, you’ll 
be on the leading edge of the wave 

sLrch an f Ce H ment ~ by ada P tin S new re 
search findings to product designs 

by keeping your customers informed 

of new product developments that 

can improve Qr even revo|ut . 
their operations, and by devei™* 
new machines, processes 'll 
methods to manufacture these ne 
Products. And there will 
work too. There’s too much to h 
done to let you get out of date! ^ 


FOR MORE INFORMATION on careers for engineers and scientists at r„n , n 
Personalized Career Planning. General Electric, Section 699- 1 1 Schenectady. N '‘y 0 ’ ^305 
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